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Claim Amendments 

1. (Previoiisly Presented) A method for making formation evaluation determinations, 
comprising: 

acquiring a nuclear magnetic resonance measurement of an earth formation; 
acquiring a dielectric measurement of the earth formation; and 
determining an oil volume fraction of the earth fonnation from a combiTiation 
of the nuclear magnetic resonance measurem^t and the dielectric measurement. 

2. (Original) The method of claim 1, wherein the nuclear magnetic resonance 
measurement comprises at least one spin echo amplitude. 

3. (Original) The metiiod of claim 2, wherein the acquiring the nuclear magnetic 
resonance measurement uses a polarization time sufficiently long so that nuclear spins are 
substantially polarized. 

4. (Original) The method of claim 1, wherein the dielectric measurement comprises an 
electromagnetic wave phase sbiit. 

5. (Cancelled) 

6. (Original) The metihod of daim 5, wherein the acquiring the nuclear magnetic 
resonance measurement and the acquiring the dielectric measurement are performed while 
drilling. 

7. (Original) The method of claim 5, further comprising: 

determiniiig a water-fiJled porosity from the dielectric measurement; 
determining a total foimiation porosity fix)m the nuclear magnetic resonance 
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8. (Original) The method of claim 5, wherein tlie dielectric measurement comprises an 
electromagnetic wave attenuation. 

9. (Original) The method of claim 8, further comprising: 

detennining a total formation porosity from the nuclear magnetic resonance 
measur^ent; and 

calculating a salinity of a brine in the formation based on the total foimation 
porosity and a known aqueous phase attenuation function with respect to the salinity and a 
formation temperature. 

10. (Currently Amended) The method of claim 1, wherein the t he formati on evaluation 
determinations are based on formation fluids e omprise comprising at least one sample 
withdrawn from a formation traversed by a borehole, and a sum of an oil volume 
fraction and a water volume fraction is taken to be one. 

1 1 . (Original) The method of claim 1 0, finther comprising: 

determining a total volume of the formation fluids from the nuclear magnetic 
resonance measurement; 

determining the water volume fraction of the formation fluids from the 

dielectric measurement; and 

detennining the oil volume fraction of the formation fluids by subtracting the 
water volume fraction of the formation fluids from the total volume of the formation fluids. 

12. (Original) The method of claim 10, wherein the dielectric measurement comprises an 
electromagnetic wave atteimation. 

13. (Original) The method of claim 12, ftuther comprising calculating a salinity of a brine 
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14. (Previously Presented) A method for making fonnation evaluation deteiminations, 
comprising: 

acquiring a nuclear magnetic resonance measurement of an earth fonnation; 

acquiring a dielectric measurement of the earth formation; 

acquiring a bulk density measurement of the earth fonnation; 

fonning a set of linear response equations representing a reservoir fluid model, 

and 

solving a-ttie set of linear response equations to deteraiine fractional fluid 
volumes of the earth forxnation from a combination of the nuclear magnetic resonance 
measuremeiat, the dielectric measurement, and the bulk density measurement. 

15. (Original) The mefeod of claim 14, whwin the reservoir fluid model comprises a 
representation of a non-gas bearing formation, the fractional fluid volumes comprise a 
water volume fraction, an oil volume fraction, and an oil-based mud filtrate volume 
fraction, and the set of linear response equations comprises: 

a nuclear magnetic resonance response equation that defines a total volume of 
the formation fluids with respect to the oil volume fraction, the water volume fraction, and the 
oil-based mud filtrate volume fraction. 

a dielectric response equation that defines an electromagnetic wave travel time 
with respect to the oil volume fraction and an oil travel time, the water volume fraction and a 
water travel time, and the oil-based mud filtrate volume fraction and an oil-based mud filtrate 
travel time; and 

a density response equation that defines the bulk density with respect to an oil 
density and the oil volume fraction, a water density and the water volume firaction, and an oil- 
based mud filtrate density and the oil-based mud filtrate volume fraction. 
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comprises a formation bulk dfiosity, the total volimie of the formation fluids comprises 
a total foimatioa porosity, the oil volume fraction comprises an oil-filled porosity, the 
water volume fraction comprises a watar-fiUed porosity, and the oil-based mud filtrate 
volume fraction comprises an oil-based mud filtrate porosity. 

17. (Original) The method of claim 16, wherein the oil-filled porosity and the oil-based 
mud filtiate porosity are inseparable and the reservoir fluid model comprises a water 
phase and a combined oil and oil-based mud filtrate phase. 

18. (Original) The method of claim 16, wherein the dielectric measuremeut comprises a 
measurement of a complex dielectric constant of the formation. 

19. (Original) The method of claim 16 further comprising calculating a salinity of a 
connate water in the fomiation based on the total fonnation porosity and a known 
aqueous phase attenuation function with respect to the salinity and a formation 
temperature. 

20. (Currently Amended) Tlie method of claim 15, wherein the formation evaluation 
detmninations are based on f ormation fluids Qomprise comprising at least one sample 
takm from a formation traversed by a borehole, and a sum of the oil volume fraction, 
the water volume fiction, and the oil-based mud filtrate volume fraction is taken to be 
one. 

21. (Original) The method of claim 20, wherein the at least one sample is witlidrawn such 
that it comprises substantially native formation fluids and the oil-based mud filtrate 
volume fraction is zero. 
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an nuclear magnetic resonance response equation that dejGnes-fee a_total 
volume of fee formation fluids with respect to the gas volume fraction, a water volume 
fraction, and a gas-corrected total volume; 

a dielectric response equation th^it is adapted for the gas-beaxing formation by 
defining an electromagnetio wave travel time with respect to the gas volume fraction and a 
gas travel time, the water vohmie fraction and a water travel time, and the gas-corrected total 
volume and a gas-corrected travel time; and 

a density response equation that is adapted for the gas-bearing formation by 
defining the bulk density measurement with respect to the gas volume fraction and a gas 
density, the water volume fraction and a water density, and the gas-corrected total voliune and 
a gas-corrected total density. 

23. (Original) The method of claim 22, wherein the fom^tion fluids comprise fluids in a 
foimaticm traversed by a borehole, the electromagnetic wave travel time is a formation 
electromagnetic wave travel time, the bulk density ooi5:q)rises a fomiation bulk density, 
the total volume of the formation fluids comprises a total fonnation porosity, the gas 
volume firaction comprises a gas-fiUed porosity, flie water volume fraction comprises a 
water-filled porosity, and the gas-conrected total volume comprises a gas-corrected 
total formation porosity. 

24. (Original) The method of claim 22, wherein the formation fluids comprise at least one 
sample taken from a fonnation traversed by a borehole, and a sum of the gas-filled 
porosity and the water-filled porosity is taken to be one. 

25. (Canceled) 

26. rCanceled'i 
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28. (Previously Presented) A method for making formation evaluation detenninations, 
comprisiiig: 

acquiring a nuclear magnetic resonance measurement of an earth fonnation; 

acquiring a dielectric measurement of the earth fonnation; and 

deterauning a rock-matrix travel time associated with the earth fomiation from 

a combination of the nuclear magnetic resonance measurement and the dielectric 

measurement. 

29. (Currently Amended) The method of claim 28, further comprising determining a rock- 
matrix travel time log as a fimction of a.borehole depth. 

30. (Previously Presented) A method for deteraiining a gas fractional volume in a gas- 
liquid sajnple, comprising: 

acquiring a bulk density measurement of the gas-liquid sample; 

acquiring a nuclear magnetic resonance measurement of the gas-liquid sample; 

and 

detcrmixung the gas fractional vol^e of the gas-liquid sample from a 
combination of the bulk density measurement and the nuclear magnetic resonance 
measurement. 

31. (Original) The method of claim 30, further comprising computing a density porosity 
from the bulk density measurement and a fluid density, and wherein the deteraiining 
the gas fractional volume is performed using the density porosity and the nuclear 
magnetic resonance measurement 

32. (Previously Presented) A method for making formation evaluation detenninations, 
comnrisiTi!?: 
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acquiring a suite of jxuclcar magnetic resonance measurements of the earth 

formation; 

deriving a water volume of the eaxth formation and an apparent heavy oil 
volume of the earfli formation from the nuclear magnetic resonance measurements; and 

comparing the dielectric-derived water volume with the nuclear magnetic 
resonance derived water volume and the apparent oil volume to produce a true heavy oil 
volume of the earth formation. 
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